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Background Information:
Mantled howler monkeys (Alouatta palliata palliata) are a medium-sized 
primate measuring between 41.1 to 50.4 inches including their prehensile tail 
(Henderson, pg. 450); individuals generally occur in groups of between 2 and 
20 (Henderson, pg. 452). Due to howler monkeys having a body plan suited 
to above-branch quadrapedalism (Strier, pg. 46) as well as a more generalized 
body plan than more specialized primates, such as the sympatric species 
Ateles geoffroyi, they are a working model for the theory that, over 
evolutionary history, primates have adapted their positional behaviors to 
better minimize energy expenditure. 
Introduction:
My research question was that to see if there is an observable 
difference in positional behaviors in Mantled howler monkeys (Alouatta
palliata palliata) in relation to substrate diamater and angle of incline. 
Predictions were made that howler monkeys would exhibit a hanging or 
hind-leg tail hanging behavior when the substrate they were occupying 
was relatively thinner and more angled in relation to their body mass 
(Wheeler, pg. 295), whereas howler monkeys would exhibit an orthograde
or pronograde posture when a substrate was thicker and more level in 
relation to body mass. These predictions were based on howler monkey 
diets, which consist largely or foliage which is energy poor in terms of 
being a nutrient source. Since howler monkeys lack complex stomachs to 
digest such a diet, they often rest for long periods of time so as to digest 
their food as well as reduce energy expenditure. Individuals would also 
more likely hang from their prehensile tails on smaller, angled substrates 
as it is easier physically for larger primates, such as howler monkeys, to 
dangle from their tail rather than to move quadrupedally (Lawler, pg. 149). 
The sampling methods included focal instantaneous sampling of the 
various states of howler monkey behaviors including resting, feeding, 
foraging, traveling and socializing as well as positional behaviors, relative 
substrate diameter in relation to the body size of the observed individual, 
and the angle of substrate incline in relation to the trunk of the inhabited 
tree, being grouped into 90°, 180°, <45°, and >45°. Substrate diameter 
was grouped into small, medium and large categories. Sampling consisted 
of 10 1-minute focal instantaneous samples; at the end of the sample, a 
new focal individual was selected. 
Methods:
Sampling was carried out at the El Zota Biological Field Station in 
Costa Rica, a 1000 hectare protected tropical lowland rainforest 
established in 2001. The species observed in this specific study is the 
Mantled howler monkey (Alouatta palliata palliata). Only adults and 
subadults were observed as, due to being fully or almost fully grown, 
their body weight would be better indicative of what substrates would be 
generalized used during the majority of an individual’s life. 
If an individual is out of sight for 30% of the sampling time, the sample will be thrown out and not 
used in data analysis. Out-of-sight samples will be mentioned in the discussion portion to give a more 
complete explanation of research and field conditions. Sampling was paused when the individual being 
observed was out of sight for 60% of the sampling time and resumed when an individual either came back 
into sight or the researcher was able to reposition themselves to get a better observational view. Sampling 
would stop when all samples had been collected for the day; unless there was inclement weather and the 
observation site must be evacuated or the observed individuals had left from the area and showed no signs 
of returning in a reasonable time, determined at 20 minutes.  
Fieldwork consisted of approximately 8 hours daily dependent upon the weather for 7 days and the 
availability of the study species. 
Equipment used included an all-weather notebook and pen, binoculars, and necessary field clothes and 
safety equipment. 
Data Analysis:
Data was grouped according to observed postural behavior, substrate angle of incline and relative size of 
substrate in relation to observed primate body size. Percentages were taken from estimated substrate 
diameter, postural behavior of the observed individual and relative substrate angles to determine which 
postural behaviors, substrate sizes and substrate angles were most frequently occupied. Percentages of 
postural behavior in relation to substrate size and substrate angle were taken as well in order to understand 
the relation between postural behavior and substrate angle and size. 
Substrate Size Class Percentages
Small 36.79%
Medium 58.90%
Large 4.31%
Substrate Angle in Relation to Trunk Percentages
180° 1.38%
90° 6.32%
<45° 49.15%
>45° 43.14%
90° Substrate Angle in Relation to Postural Behavior 
Percentages
Crouching 62.21%
Lounging 23.13%
Quadrupedalis
m
5.86%
Bridging 1.95%
Hind-Limb 
Tail Hang
4.23%
Tail Hang 2.60%
180° Substrate Angle in Relation to Postural 
Behavior Percentages
Crouching 0%
Lounging 0%
Quadrupedali
sm
33.33%
Bridging 0%
Hind-Limb 
Tail Hanging
66.66%
Tail Hang 0%
>45° Substrate Angle in Relation to 
Postural Behavior Percentages
Crouching 76.19%
Lounging 11.90%
Quadruped
alism
4.76%
Bridging 2.38%
Hind-Limb 
Tail 
Hanging
2.38%
Tail Hang 0%
<45° Substrate Angle in Relation to Postural 
Behavior Percentages
Crouching 77.24%
Lounging 15.38%
Quadrupeda
lism
5.13%
Bridging 0.32%
Hind-Limb 
Tail 
Hanging
0.96%
Tail Hang 0.96%
The percentage of observed individuals who occupied a small substrate was 36.79%, 
medium being 58.90% and 4.31%. 
Individuals observed predominately exhibited a crouching behavior (62.21%), with 
lounging (23.13%) and quadrupedalism (5.86%) being the second and third highest observed 
forms of positional behavior. 
In relation to the substrate angle, a crouching behavior was observed a majority of the time 
for substrates greater and less than 45° and substrates equal to 90°; however, a hind-limb tail 
hang behavior was observed a majority of the time for substrates equal to 180°. 
Discussion:
After analysis of the collected data, it was observed that Mantled howler monkeys appeared 
to use a crouching positional behavior the majority of the time, with a hind-limb tail hang 
behavior being used when substrates were 180°.  My predictions about which substrate sizes 
would be occupied were incorrect, however; I observed that the majority of times that 
individuals occupied smaller substrates, the substrates were an inter-connected network of 
small branches that helped distribute the weight of the monkey. I think to factor for this, 
additional variables could be added for the future of further studies. 
Conclusion:
In conclusion, the results of the study largely reflected the predictions of what postural 
behavior observed individuals utilized in relation to the various substrate angles and diameters. 
Mantled howler monkeys (Alouatta palliata palliata) tend toward postural behaviors that 
expend less behavior, in this case crouching and hind-limb tail hanging, due to a large portion 
of their energy being used for the digestion of low-quality vegetation. 
